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Iho  stabilities  of  tritium-labeled  T-2,  HT-2,  an>l  1-2  t'-iinol  ’•.•<■«■■ 

•:tn.|l-l  in  blood  and  urine  at  -70°,  48,  and  23°C  for  fj  months  in  th-  . . . 

,.l  '  MIA  or  NaF.  Samples  were  counted  with  a  radiochromatography-  with 

results  indicating  the  stability  of  T-2  tetraol  >  T-2  >  HT-2.  Toxins  wore 
">.i  stable  when  stored  at  -70°C,  in  the  presence  of  NaF,  in  "Hue  ( pH  (>) , 
t  !••••»  saline  (control,  pH  7),  and  blood  (pH  8).  These  results  suggest  that 
•  and  T-2  tetraol  are  the  biological  fluid  and  metabolite  »l  chol-.e  for 


i!  n-tiM<itlc  purposes. 


Recently,  there  has  been  an  increased  awareness  of  possible  Imm  "i  •"'»»»- 
•:i>  i  ■>  to  trichothecene  mycotoxins  (10).  These  I  2, 1 3-epoxldcs  ;,t«*  skin  iw,,'e- 
t  (2,  9)  and  pose  a  danger  to  crop  handlers  ami  livestock  (1,  1 , . 

outbreaks,  such  as  alimentary  toxic  aleukia  (AfA)  (7,13)  and  ‘''-her  l»»<*idents 
of  human  and  animal  exposure  (3,4,10),  required  medical  researchers  to  develop 
methods  for  analyzing  biological  fluids  for  the  presence  of  trichothecene 
toxins.  Under  ideal  conditions  samples  are  treated  with  an  ant  I -coagu I  ant 
(KI)TA  or  NaF)  and/or  antibacterial  agent  (thymol  and  F-)  ami  stored  refri¬ 
gerated  or  frozen.  However,  under  adverse  field  conditions  those  criteria  are 
dll  l  fruit  to  meet,  and  specimens  may  take  weeks  to  reacii  the  analytical, 
laboratory  (10).  The  stability  of  these  toxins  in  biological  fluids  Is  not 
known.  Therefore,  by  using  radiolabeled  trichothecene  mycotoxins  («,l  M,  we 
examined  the  stability  and  degradation  products  of  T-2,  HT-2,  and  1-7  tetraol 
in  urine  and  blood  stored  over  6  months  at  -70°,  4°,  and  23 "0,  with  ami 
without  the  addition  of  NaF.  These  studies  were  done  to  define  i ho  sampling 
and  storage  requirements  of  biological  fluids  used  in  diagnosis  of 
1 1  I  >  ln»i  liecene  mycotoxin  exposure. 

Fad i olabe led  HT-2  and  T-2  tetraol  were  prepared  by  alkaline  hydrolysis  of 
|  Ml  1 1-2  ( Arne r sham  Corp. ,  Arlington  Heights,  111.)  (spec.  act.  H.9  (Ji /mmole  of 
•t  -T- ,! ,  i  adiochemi  ca  l  purity  95%)  (8,11).  The  purity  of  radio  I  a  he  fed  fox  ins 
was  determined  by  high-pressure  liquid  chromatography  (HPLC)  and  gas- 
o.hromalography/tnass  spectrometry  (GC/MS)  to  be  95%  [  3 11  ] !l  T— 2  ,  and  99%  | ’ll  j  1-2 
tetraol.  The  purified  toxins  were  dissolved  in  methanol  and  used  Immediately. 

Flood  was  collected  from  a  43-year-old,  healthy  male  whmim.r  hv  vni- 
punrture  in  sterile,  evacuated  tubes  containing  either  KIJ I'A  or  N't'-'.  ’hlne  (5(1 
ml)  from  Lite  same  volunteer  was  collected  in  a  sterile  specimen  cup  ■■■•m  a  I  ni  ng 
l.hTA  ..r  l.,’b  g  of  NaF.  Radiolabeled  T-2,  HT-2  or  T-2  tot  ran  l  •  i 


mm 


V.WlW 


m 


added  to  a  15-ml  .sample  of  blood,  urine,  or  saline.  Each  sample  was  divided 
in i.o  three  aliquots  and  stored  at  room  temperature  (23°),  4°,  or  -7>7r<:.  the 
fr  fov’ti  samples  were  divided  into  eight  0.5  ml  aliquots  to  avoid  any 
f  mr.Zn— thaw  effects.  At  0,  1,  3,  7,  14,  28,  60,  and  180  days,  a  0.5-ml  sample 
was  removed,  treated  with  0.05  ml  of  6Z  trichloroacetic  acid  (TCA),  and 

r  I  ( uged  (5,000  x  g,  10  min.)  to  remove  protein,  lire  supernatant  (10  ul) 
war;  spotted  on  thin  layer  chromatography  (TLC)  plates,  developed,  and  scanned 
for  radioactivity  using  a  Bioscan  BID  200  radioisotopic  scanner  (Washington, 
n.O.  )  (5). 

I’ercent  of  total  radiolabeled  T-2,  HT-2,  and  T-2  tetraol  (l<M.)  r-"r.n voted 
In  urine,  blood,  and  saline  stored  for  28  and  180  days  at  23°,  4°,  and  -70°C 
In  t  tie  presence  of  NaF  is  shown  in  Figure  1.  Refrigeration  (/>”<'.)  an-!  f tending 
I prolonged  the  life  of  radiolabeled  toxins.  ♦«.  the  ,.»?  -settee  "I  WaF, 
greater  than  93%  of  the  parent  toxins  added  to  urine  (pH  h)  wet<>  recovered  at 
all  temperatures  for  up  to  18U  days  (Fig.  I,  top).  There  was  no  dlll'-ronce  In 
ioe,»verv  of  parent  toxin  in  the  presence  of  EUTA  (data  not  shown).  Blood  (pll 
•'l.i  -ms  me  t  a  bo  11  ca  1  l.y  active  in  degrading  T-2  and  HT-2  at  23”  an-l  o " ' :  hi  the 
pr.-s-Mire  of  Nnr  (Fig.  1,  middle).  T-2  tetraol  was  stable  in  blood  under  all 
conditions  studied  for  up  to  6  months  (Fig.  1,  black  bar). 

I’t  evlons  studies  (6,  12)  determined  the  stability  of  t  r  1  chot  u---en<": 
prep. i re-l  in  tissue  culture  media  and  methanol.  Our  results  show  -legi  >-lat  1 -m 
product s  are  also  found  If  trichothecenes  are  diluted  and  stnr—l  in  saline. 

I’"*  ina  st.ore-1  In  a  neutral  aqueous  control,  saline  (pH  7),  woio  l-a:  at  -hi-  at 
2  1"  than  at  4°  and  -70°C  (Fig.  1,  bottom).  In  the  presence  -if  ‘ini',  f;  > v  of 
I  ’,  '•'■n't  of  HT-2,  and  97%  of  T-2  tetraol  remained  niter  m-mt  h- 
-7'h'-;.  In  the  presence  of  EUTA,  93%  of  T-2,  85%  of  HT-2,  nu-l  Hit-.  of  i 
i --it  "-l  t  -nm  I  ne-l  (data  not  shown).  The  major  degrndt  t  I -m  pr-ln  ■<  •'  t  *  md 

'll  t  Hi  and  T-2  t  rio l,  respectively. 


Trusal  (6)  has  shnwn  that  addition  of  serum 


to  aqueous  tissue  culture 


in<>,f $ um  increases  T-2  toxin  breakdown  at  physiological  tempemtmos.  Compared 
r,,  kpta,  NaF  increased  the  stability  of  T-2  in  blood  (Fig.  2,  N  and  1'),  but 
had  no  effect  on  the  long-term  storage  of  HT-2  (data  not  shown).  In  the 
presence  of  EDTA  at  4*C,  T-2  toxin  degraded  to  HT-2  and  T-2  tetraol,  white  In 
Ll,n  presence  of  NaF,  HT-2  was  the  only  detectable  degradation  product 

2). 

n.o  present  study  defines  how  biological  samples  should  >*•'  .v»ll*eted  and 

f„Mred  Tor  the  most  accurate  analyst,  of  T-2  toxin  and  Its  me,  . .  T-2 

,„vi„  was  stable  in  Mood  and  urine  If  stored  In  the  presence  of 


The  degradation  products  most  likely  to  he  detected 


|u  'll  ood 


^.viples  collected  and  stored  under  adverse  conditions  were  Hi-2 
In  vivo,  T-2  mycotoxln  Is  rapidly  metabolized  H  */^  "  *' 
ptti .it  metabolites'*^  T-2  tetraol  Is  a  major  metabolite  i.,uul 
Is  alter  exposure  to  T-2  toxin  by  parenteral  or  «b*rms|  »«•" 


and  I  -2 
ml  ii  I  I  o  mol  P“ 

I  ov»’i  4*1  ,1  r %  F 


io. I  et  all,  The  Toxicologist  6:2*6,  1986).  ^«r  lata 

, ..  I...  r he  most  stable  metabollte^Flg.  I,  black  barj^nd, 
MU  I  ate  metabolite  for  diagnostic  testing. 
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